Introduction. The overweight and obesity epidemic represents a rapidly growing threat to the health of populations in an increasing number of countries. Nearly one-third of the world's population has excess adipose tissue. Nowadays, obesity occurrence is so common that it is replacing more traditional problems, such as an undernutrition and infectious diseases, as the most significant causes of ill health. If the current trend continues, almost half of the world's adult population will be overweight or obese by 2030. Objective. The aim of this study is to show the connection between recent trends in body mass index, and the globally changing cancer profile. State of knowledge. A range of clinical and epidemiological studies have shown the relationship between excess body fat and the most frequently occurring malignancies. Obesity is associated with many cancers, such as: breast, colorectal, liver, lung, kidney, oesophageal, pancreatic, endometrium, ovarian, prostate, thyroid, and gallbladder cancer. Conclusions. In the light of this information, the study supports the claimed statement that obesity is one of the major health problems of the 21st century. Considering the increase in the number of obese people worldwide, it is necessary to develop a strategy allowing to prevent it. Fighting against unhealthy lifestyle in order to reduce overweight and obesity in society may have an essential impact on decreasing the number of incidences of cancer.
INTRODUCTION
Obesity is a chronic non-communicable disease which is continually spreading further and further [1] . It is defined as an excessive accumulation of fat tissue in body -for men it accounts for over 20% and for women for over 25% of total body weight. The majority of the world population lives in countries where overweight and obesity kill more people than underweight. In 2013, an estimated 4.5 million deaths worldwide were caused by overweight and obesity. The most commonly used index rating body mass is the body mass index (BMI). BMI is the ratio of body weight expressed in kilograms to squared height expressed in meters (BMI = body weight kg/height m shows overweight, and BMI over 30 kg/m 2 shows obesity [2] . The way fat tissue is allocated also has an impact on healthfat tissue located mainly around the abdomen is a far worse pathological condition for health. A waist circumference (WC) of 102 cm (40 inches) or more in men, or 88 cm (35 inches) or more in women, is associated with health problems. Another helpful measurement is the waist-hip ratio or waistto-hip ratio (WHR). This is the ratio of the circumference of the waist to that of the hips. The normal ratio for women should not exceed 0.85, and for men 0.9.
Between 1980 and 2004, in the USA, the number of obese adults doubled (from 15% to 33%), whereas the number of obese children tripled (from 6% to 19%) [3] . A similar trend is noticeable worldwide [4] . Between 2003 Between -2004 , the frequency of occurrence of Class 3 obesity (BMI ≥ 40 kg/m 2 ) amounted to 2.8% among men, and 6.9% among women [5] . In 2014, an estimated number of obesity cases (considering gender and age) amounted to 10.8% among men, 14.9% among women, and 5.0% among children [6] .
Based on a Polish study conducted in Krakow among adolescents aged 14-18 years, it was revealed that the prevalence of overweight and obesity was 10.2% (boys 10.3%; girls 10.1%) and 4.2% (boys 5.3%; girls 3.3%), respectively. Aggregate percentages of obesity and overweight status in this teenage group were 15.6% males and 13.4% females [7] . According to Smith et al. [8] , should this trend be maintained, by the year 2030, 38% of the world population will be affected by overweight, and another 20% will be obese. The causeand-effect relationship between obesity occurrence and heart diseases, type 2 diabetes, lipid disorders, obstructive sleep ) increases the risk of dying from all cancers combined by about 52% in men, and by 62% in women [23] . A study published by Batty et al. [24] , based on a group of London civil servants, proved extensive mortality among obese and overweight people due to rectal, bladder, colon, and liver cancer, as well as leukemia (after considering socio-economic status and physical activity in comparison to people with normal body weight). The occurrence of cancer in relation to body mass has been examined in numerous studies.
The way obesity stimulates tumor development has been researched since the 1930s. Cancer is a disorder with an abnormal regulation of the growth and survival of cells. Fat cells generate many hormones, growth factors, and cytokines that can disrupt regulation of cell growth and survival. The increase in morbidity risk may be explained through a few phenomena occurring among obese people: the increase of insulin level in blood and increased value of insulin-like growth factor (IGF-1) [25] , chronic inflammatory condition occurring in people with excessive fat tissue and related to the occurrence of pro-inflammatory cytokines (e.g. interleukin-1, lL-1; interleukin-6, IL-6; tumor necrosis factor-α, TNF-α) [26] as well as high values of estrogen that is excessively produced by fat tissue [27] . The influence of estrogen on carcinogenesis in breast, ovarian and endometrial cancer has been widely proved. Additionally, overweight/obesity decreases sex hormone binding globulin (SHGB) [28] . Fat cells produce adipokines, which are hormones stimulating or impeding the growth of cells. Leptin is an example of such local hormones, including adiponectin [29] . In animal model studies, the leptin hormone was shown to be beneficial for cancer cell development [30] . Increased insulin level in blood and IGF-1 can be observed among obese people [31] . This condition is also called insulin resistance and it is a pre-diabetes condition [32] . To compensate for insulin resistance, the levels of insulin in the blood rise, leading to chronic hyperinsulinemia. The increased concentrations of circulating insulin induced by adiposity are higher among men than women [33] , and men are more prone to abdominal fatness than women [34] . Epidemiological studies as well as in vivo studies have demonstrated that insulin resistance can lead to enhanced tumor growth [35] . It is worth emphasizing that the activity of IGF-1 may stimulate development of vascular endothelial growth factor (VEGF) in tumor cells, which stimulates the further growth of tumor.
According to Gallagher and LeRoith [36] , next to type two diabetes, obese people are more prone to colorectal, kidney, prostate, and endometrial uterine cancer. Other possible mechanisms affecting the risk of cancer diseases are altered immune response and oxidative stress. A chronic inflammatory condition, frequently occurring among obese people, may over time lead to the damage of DNA cells, which, consequently, leads to cancer. Some conditions are an example of that, such as Barret's esophagus and esophagitis that may turn into esophageal adenocarcinoma. Obesity is also a risk factor for the occurrence of gall stones, which is related to an inflammatory condition of gallbladder; and may subsequently turn into gallbladder cancer. Randi et al. [37] indicate that gallbladder cancer may be avoided by removing gallbladder and its gallstones and by preventing obesity. In turn, Bishayee [38] indicates that ulcerative colitis or hepatitis, which are also inflammatory diseases of organs, are the cause of liver cancer.
Endometrial cancer. For endometrial cancer, obesity continues to be the strongest risk factor [39, 40] . There are two types of endometrial cancer to be distinguished: type one, estrogen-dependent, and type two, non-estrogen-dependent, whose clinical course is more aggressive. Setiawan et al. [41] noticed that BMI contributes to a higher risk of the occurrence of endometrial cancer, both of type one and two. Bhaskaran et al. [42] concluded that 41% of all cases of uterine cancer is related to excessive body weight. According to them, a 5 kg/m 2 increase in BMI corresponds to morbidity risk RR = 1.62. This data would be concordant with the results of a research group examining the number of cancer cases in the European Union, where they estimated a relationship between obesity and endometrial cancer occurrence to be at the level of 39% [13] . Renehan et al. [43] , on the other hand, have estimated such a risk at the level of RR = 1.59 per each 5 kg/m 2 increase in BMI. Similarly, Crosbie et al. [44] in their prospective research analysis have calculated that the overall RR per 5 kg/m 2 increase in BMI was 1.60 (95% CI = 1.52-1.68). The association was stronger in never hormone replacement therapy (HRT) users (RR = 1.90; 95% CI = 1.57-2.31) than in ever users (RR = 1.18; 95% CI = 1.06-1.31). Aune et al. [45] were analyzing the relationship between obesity and the age at which excessive weight appeared. What is even more interesting is that they noticed that among younger female patients an increase in BMI is related to higher risk than in the case of the same BMI among older women. In turn, Calle et al. [23] showed over six times higher risk of endometrial cancer morbidity for women with the minimum BMI 40 kg/ m 2 (RR = 6.25; 95% CI = 3.75-10.42).
Ovarian cancer. In 2012, the Collaborative Group on Epidemiological Studies of Ovarian Cancer (CGESOC) published a paper which proved that greater body fatness as measured by BMI and weight are positively associated with the risk of ovarian cancer. A 5 kg/m 2 increase in BMI means a 10% higher risk among women that have never used HRT during menopause [46] . Similar observations were noted by Purdie et al. [47] from Australia, that there is a significantly increased risk of ovarian cancer with increasing BMI, with women in the top 15% of the BMI range having an odds ratio (OR) of 1.9 (95% CI = 1.3-2.6), compared with those in the middle 30%. Comparatively, Aune et al. [48] , after analyzing the scientific literature, calculated the summary RR for a 5-U increment in BMI was 1.07 (95% CI = 1.03-1.11). The summary RR per 5-U increase in BMI in early adulthood was 1.12 (95% CI = 1.05-1.20). In 2016, another interesting paper based, on data collected by the International Ovarian Cancer Association Consortium (IOCAC), was published by Dixon et al. [49] They showed in a group of women from Europe, North America and Australia that a higher genetically predicted BMI was associated with increased risk of non-high grade serous ovarian cancers (non-HGSC) (pooled OR = 1.29; 95% CI = 1.03-1.61 per 5 units BMI) but not HGSC (pooled OR = 1.06; 95% CI = 0.88-1.27). The association was strongest for low-grade/borderline serous cancers (OR = 1.93; 95% CI = 1.33-2.81).
Liver cancer. Hepatocellular carcinoma (HHC) accounts for approximately 80% of primary liver cancers worldwide. It is the fifth most common cause of cancer in men, the seventh in women, and the third leading cause of cancer death [50] . Current evidence strongly indicates that obesity is an HCC risk factor [51, 52, 53] . In 2007, Larsson and Wolk [54] , based on academic literature, indicated that overweight and obesity contribute to the more frequent occurrence of liver cancer, and that maintaining normal body weight may partially reduce cancer risk. Nair et al. [55] have also described obesity as an independent factor for hepatocellular carcinoma. HCC develops on liver cirrhosis. In the case of alcoholic liver disease, this risk amounts to OR = 3.2 (95% CI = 1.5-6.6), whereas in the case of cryptogenic cirrhosis it amounts to OR = 11.1 (95% CI = 1.5-87.4). In this paper, obesity was not an independent predictor in patients with hepatitis C (HCV), hepatitis B (HBV), primary biliary cirrhosis, and autoimmune hepatitis. The higher risk of HCC in obese patients is confined to alcoholic liver disease and cryptogenic cirrhosis. In turn, Chen et al., [56] , based on meta-analysis of 25 337 cases of primary liver cancer, noticed that excess body weight (EBW), which is overweight and obesity taken together (BMI ≥ 25 kg/m 2 ), is connected to a statistically essential increase in summary relative risk (SRR = 1.48 for EBW; SRR = 1.83 for obesity).
A stronger risk of primary liver cancer with EBW was observed for patients with HCV (but not HBV) infection or cirrhosis, compared with the general population. Obese males had a higher risk of primary liver cancer than obese females (SRR = 1.91 vs SRR = 1.55). Similar conclusions were reached by Wang et al. [57] who pointed out that patients with HCV or cirrhosis (but not patients with HBV) with EBW had a higher risk of primary liver cancer development than general populations with excess weight. It was proven that the risk of HCC occurrence increased consistently with the increasing level of BMI, and was increased further by the presence of diabetes, suggesting the role of insulin resistance [58, 59] .
A meta-analysis from Europe, the USA and Asia showed that the risk of developing HCC for overweight individuals was RR = 1.17 (95% CI = 1.02-1.34), and for obese individuals -RR = 1.89 (95% CI = 1.51-2.36) [60] . An evaluation based on a systematic review of nine cohort studies in the Japanese population indicates a RR of 1.74 (95% CI = 1.33-2.28) for overweight/obese individuals, compared with normal/lowweight individuals [61] . In turn, based on data collected by the Swedish Cancer Registry, it was determined that liver cancer risk was RR = 3.6 (95% CI = 2.6-5.0) among obese men, compared to those who were thin [62] . Another study indicated that in a cohort of 900,000 American adults the risk of dying from liver cancer was 4.5 times higher in obese men, compared to a control group [63] . This means that obesity contributes to the higher mortality from liver cancers.
Brain cancer. Wolk et al. [64] , in examining the Swedish population, estimated the brain tumour standardized the incidence ratio SIR = 1.5 (95% CI = 1.2-1.9) with co-existing obesity. In females, overweight status/obesity was associated with increased risk for overall brain/CNS tumours (pooled RR = 1.12, 95% CI = 1.03-1.21), meningiomas (pooled RR = 1.27, 95% CI = 1.13-1.43), and gliomas (pooled RR = 1.17, 95% CI = 1.03-1.32). In males, the overweight/obesity status correlated with increased meningioma risk (pooled RR = 1.58, 95% CI = 1.22-2.04), whereas the respective association with overall brain/CNS tumour or glioma risk was not statistically significant [65] . The results of a meta-analysis conducted by Shao et al. [66] suggest that it is obesity, and not overweight, that is associated with an increased risk of meningioma. Overall, the combined RRs were 1.12 (95% CI = 0.98-1.28) for overweight and 1.45 (95% CI = 1.26-1.67) for obesity. Similarly, Niedermaier et al. [67] , using the normal weight as the reference group, noted that overweight was associated with RR = 1.21 (95% CI = 1.01-1.43) and obesity with RR = 1.54 (95% CI = 1.32-1.79) were associated with increased risk of meningioma. In contrast, overweight (RR = 1.06, 95% CI = 0.94-1.20) and obesity (RR = 1.11, 95% CI = 0.98-1.27) were unrelated to glioma.
Breast cancer. In 2012, 1.7 million new cases of breast cancer were diagnosed globally, and breast cancer was responsible for nearly 700,000 deaths. Worldwide, the cumulative lifetime risk for women of developing breast cancer between the ages of 0 -74 currently stands at 4.6%. The lifetime risk of dying from breast cancer is 1.4% [68] . The United States is facing obesity epidemic, in which two out of three women are overweight or obese with BMI ≥ 25 kg/m 2 [69] . Petrelli et al. [70] calculated breast cancer mortality among American women at RR = 3.08 with BMI =40 kg/m 2 , compared the group with BMI = 18.5-20.49 kg/m 2 . Breast cancer patients who are obese have a higher risk of lymph node metastases and a poorer prognosis than those who are slim. Out of 1,211 patients, those who were obese had a 1.53 higher risk of lymph node metastases, compared to slim patients (p = 0.02). Moreover, in the PgR-negative group, obesity gave a 3.08 times higher risk of lymph node metastases (p = 0.03) [71] .
On the other hand, epidemiological studies found inverse associations between BMI in childhood and both premenopausal and postmenopausal breast cancer [72, 73] . Most studies report a null or inverse association of obesity with breast cancer risk in premenopausal women [74, 75] . Munsell et al. [76] , based on the literature from 1980-2012, concluded that obese women at premenopausal age are less prone to breast cancer with positive estrogen or progesterone receptors than women with normal body weight (the risk of breast cancer with hormone receptor expression is smaller by 20%), whereas obese women at postmenopausal age are more prone to this type of cancer than slim women. This risk is higher by 20-40%. Bhaskaran et al. [42] , examining a population of women in the United Kingdom in 1987-2012, similarly estimated that obesity among women at the premenopausal age may have a protective impact against breast cancer (hazard ratio HR = 0.89). The protective effect of obesity at premenopausal age was also proved by Suzuki et al. in 2009 [77] .
Among premenopausal women, excessive BMI was weakly inversely associated with ER+PR+ tumour. In contrast, there was no overall association with ER−PR− tumours in preor postmenopausal women, nor with ER+PR− tumours in postmenopausal women. Not only have Pierobon and Frankenfeld [78] proved the increased risk of triple negative cancer morbidity among obese women, but they have also concluded that obese premenopausal women are more prone to developing this type of breast cancer than overweight women at the postmenopausal age. According to a study from 2014, the insulin signaling pathway is a possible mechanism underlying the association between obesity and breast cancer [79] . High concentrations of IGF-I were associated with an increased risk of premenopausal breast cancer (OR = 1.65; 1.26-2.08), and high concentrations of IGFBP-3 (Insulinlike growth factor-binding protein 3) were associated with increased risk of premenopausal breast cancer (OR = 1.51; 1.01-2.27).
Fat tissue is subject to significant alterations in obesity due to extensive accumulation of lipids, which leads to the death of adipose cells and recruitment of macrophages. The state of low grade chronic inflammation is related to the activation of NF-kB (nuclear factor kappa-light-chainenhancer of activated B cells) signaling and elevated levels of aromatase -an enzyme limiting the speed in bio-synthesis of estrogen. It occurs not only in visceral and subcutaneous fat, but also in breast tissue [80] . The relationship of adiposity with increased breast cancer risk in postmenopausal women could, in part, be explained by increases in the serum levels of endogenous sex steroids, notably estradiol, estrone, free estradiol and free testosterone [81] .
There are a number of scientific studies proving that an increase in BMI among postmenopausal women results in an increase in developing breast cancer [82, 83] . A meta-analysis from 2008, published in The Lancet, proved that an increase of 5 kg/m 2 in BMI means an increase of 12% in breast cancer risk. [43] . A more recent analysis, from 2017, seems to confirm this result -it maintains the relationship between weight gain as an adult and postmenopausal breast cancer among women that do not apply HRT; this risk is determined at the level of 11% per each 5 kg gain [84] . In never users of HRT, weight, BMI and hip circumference were positively associated with breast cancer risk [85] . Ritte et al. [86] found that current users of postmenopausal HRT were at an increased risk of ER-PR, as well as ER+PR+ tumours, compared to HRT never users. The association of HRT was significantly stronger in leaner women (BMI ≤22.5 kg/m 2 ) than for more overweight women (BMI ≥25.9 kg/m 2 ) for both types of breast cancer. It is commonly known that mutation carriers in genes BRCA 1/2 are more prone to develop breast cancer. A paper published in 2011 described a 10-year observation study in which 719 mutation carriers were the subjects, among whom 218 cases of breast cancer were diagnosed. No risk increase among young women was noticed: however, at the postmenopausal age, the risk was estimated to be 1.7-2.1 times higher than among women with normal body weight. The protective impact of maintaining normal body weight observed in the whole population may also reduce the risk among BRCA1/2 mutation carriers [87] . The results from a case-control study of 1 073 pairs of women with BRCA mutations indicated that a weight loss of 10 or more pounds among the mutational carriers between the ages 18 -30 was associated with a decreased risk of developing breast cancer between the ages of 30 -40 years [88] .
In 2013, the impact of obesity on the risk of developing cancer at premenopausal stage was differentiated depending on ethnical origins. For each 5 kg/m 2 increase in BMI, it was inversely associated with the risk of premenopausal breast cancer (RR = 0.95; 95% CI = 0.94-0.97). After stratification by ethnicity, the inverse association remained significant only among Africans (RR = 0.95; 95% CI = 0.91-0.98) and Caucasians (RR = 0.93; 95% CI = 0.91-0.95). In contrast, among Asian women, a significant positive association was observed [89] . Suzuki et al. [90] conducted an analysis among Japanese women trying to find relationships in breast cancer risk in a non-Western population. Weight gain after the age of 20 and consequent overweight/obesity were combined risk factors for postmenopausal breast cancer risk. A significantly strong relationship between them was noticed in women over the age of 60. In turn, Keum et al. [91] noted that dynamism, in which a woman gains weight, is a better indicator than BMI -obesity then becomes central, which is shown in the metabolic effects that such a fat tissue is triggering.
According to Polish investigations, with regard to body shape, women with breast cancer present an android type of silhouette with the distribution of fat tissue in the central part of the body. Central obesity increases the risk of developing breast cancer in premenopausal women. However, in postmenopausal women, its effect is neutral [92] . There are also papers based on WHR measurement. Connolly et al. [93] indicate that higher WHR is related to an increase in breast cancer risk. Harvie et al. [94] showed the postmenopausal risk of breast cancer reduced by 39% in women with the smallest waist (compared with women with the largest). Such a standpoint would suggest that avoiding abdominal obesity may reduce morbidity among women. There is also a more direct measure of adiposity, percentage of body fat (%BF), derived from bioelectrical impedance analysis (BIA), as an indicator variable in relation to risk of breast cancer. Based on a Swedish study patient group living in Malmo, it was found that the percentage of BF appeared to be even stronger predictors of breast cancer than BMI [95] . There is no common consensus and clarity on the association between BMI and breast cancer risk. The risk of death within 5 years from diagnosis is 2.5 greater among obese people compared to slim people [96] . Therefore, the authors of reviews and meta-analysis studies advocate the need to take into account the following factors in future research: differences across race/ethnicity in body build and composition, tumour subtype, receptor status, the most appropriate measure of adiposity, body weight changes throughout lifetime, and determinants of lifestyle [97] . Whether obesity is associated with only postmenopausal breast cancer or with both preand postmenopausal breast cancer is an important public health issue for millions of women with excessive weight [98] .
Kidney cancer. Wang and Xu [99] proved that obese and overweight people are nearly twice as prone to kidney cancer than people with normal weight. In turn, Bhaskaran et al. [42] , in an analysis from the same year, estimated the risk related to obesity by RR = 1.25. Bergstrom et al. [13] , examining the frequency with which obesity-related kidney cancer occurs in the European population, determined that up to 25% of all cases are connected to excessive fat tissue in the body. On the basis of the conducted meta-analysis, it was estimated that an increase in BMI of 5 kg/m 2 was related to RR = 1.24 in men, and RR = 1.34 in women [43] . Calle et al. [23] determined the relationship between kidney cancer and RR of obesity as ranging between 1.5 -4, emphasizing that obese women, to a greater extent, are prone to neoplasia of this type of cancer. Similar conclusions were drawn by Dobbins et al. [100] , who between 1985 -2011, conducted the analysis of 98 studies on kidney cancer from 18 countries. On that basis, they calculated RR = 1.57 in obese men (95% CI = 1.38-1.77) and RR = 1.72 in obese women (95% CI = 1.58-1.88), compared to people with normal body weight. In turn, Samanic et al. [62] determined the risk of kidney cancer occurrence in obese men living in Sweden at the level of RR = 1.8 (95% CI = 1.4-2.4). A bigger cancer risk was also faced by people whose BMI increased by 15% during 6 years of observation, compared to men with stable body weight.
Another independently proved risk factor of kidney cancer among obese people is high blood pressure. Sanfilippo et al. [101] proved a more frequent occurrence of kidney cancer among obese people, regardless of the co-existence of high blood pressure in these people.
Gallbladder cancer. Gallbladder cancer is a common disease which has a poor prognosis and is highly aggressive. The mortality rate is one of the highest among all cancer diseases. It occurs mainly in poorly developed countries and is one of the few cancers that mostly concern women. Obesity contributes to the development of gall stones, and may therefore lead to gallbladder cancer. Li et al. [102] showed that overweight people are characterized by a 20% higher gallbladder cancer risk, compared to people with normal weight, whereas for obese people this risk is higher by 60%. Considering gender, women are more prone to this type of cancer than men. Renehan et al. calculated the risk ratio with an increase in BMI of 5 kg/m 2 to be at the level of 1.59 for women [43] . In turn, Bhaskaran et al. calculated RR = 1.31 in an analogical situation [42] . Thyroid cancer. Kitahara et al. [105] , proved in a pooled research analysis of the occurrence of thyroid cancer among obese people, that a 5 kg/m 2 increase in BMI means a 10% higher risk of this type of cancer. Moreover, a metaanalysis of academic literature conducted by Renehan et al. in 2008 points out that an increase in BMI of 5 kg/m 2 in men translates into morbidity risk RR = 1.33, whereas such a high risk increase has not been noticed among women [43] . In 2015, Ma et al. determined the risk of thyroid cancer at the level of RR = 1.33 (95% CI = 1.24-1.42), based on 32 research examinations. When stratified by ethnicity, a significantly elevated risk was observed in Caucasians and in Asians. In the histology subgroup analyses, increased risks of papillary thyroid cancer, follicular thyroid cancer, and anaplastic thyroid cancer were observed.
However, obesity was associated with a decreased risk of medullary thyroid cancer [106] . Xu et al. [107] have also researched thyroid cancer with concurrent obesity. Their research included 1,917 patients (1,360 women and 557 men) with diagnosed papillary thyroid cancer, and 2,127 patients with no cancer as a controlled group. Data regarding weight and height of patients was taken from 3 independent clinicalcontrolled studies. The authors estimated the following parameters: BMI, fat tissue percentage and body surface area. Odds ratio was calculated in relation to risk of papillary thyroid cancer, corrected by age, gender, race/ethnic origin and place of examination. Higher risk of papillary thyroid risk was determined both among men and women, related to higher body weight, higher BMI, excessive fat tissue and body surface area.
Comparing the risk of papillary thyroid cancer among patients with normal body weight (BMI 18. [108, 109, 110] . In 2013, Ma et al. [111] indicated that obesity increases colorectal cancer risk by about 30%. An increase in the risk was noticeable both in a group of women and men; however, it was much higher among men. Moghaddam et al. [112] established that a 2 kg/m 2 increase in BMI contributes to an increase in colorectal cancer risk of 7% (4-10%). For a 2 cm increase in waist circumference, the risk increased by 4% (2-5%). Schlesinger et al. [113] examined yet another indirect relation -the influence of weight gain on the risk of colorectal cancer. The RR was 1.22 (95% CI = 1.14-1.30) for high body weight gain (midpoint: 15.2 kg) compared with stable weight. Each 5 kg weight gain was associated with a 4% (95% CI = 2%-5%) higher risk of colorectal cancer. In 2008, Renehan et al. noticed that a 5 kg/m 2 increase in BMI in men was associated with RR = 1.24 of colorectal cancer, whereas in women the relationship between obesity and colorectal cancer was much smaller [43] . Similar results were published the following year. Higher BMI was associated with colon (RR = 1.24; 95% CI = 1.20-1.28) and rectal (RR = 1.09; 95% CI = 1.05-1.14) cancers in men, and with colon cancer (RR = 1.09; 95% CI = 1.04-1.12) in women [114] .
On the other hand, Robsahm et al. [115] calculated RR of adenocarcinoma depending on its location in the large intestine. A positive relationship between BMI and cancer was found for all colorectal subsites, with the most pronounced for the distal colon (RR = 1.59; 95% CI = 1.34-1.89). For the proximal colon and rectum, the risk estimates were 1.24 (95% CI = 1.08-1.42) and 1.23 (95% CI = 1.02-1.48), respectively. In 2012, Matsuo et al. [116] conducted a comprehensive analysis based on 8 studies in Japan: Japan Public Health Center-based Prospective Study (JPHC-I), Japan Public Health Centerbased Prospective Study (JPHC-II), Japan Collaborative Cohort Study (JACC), Miyagi Cohort Study (MIYAGI-I), Three-Prefecture Cohort Study in Miyagi (MIYAGI-II), Three-Prefecture Cohort study in Aichi (AICHI), Takayama Study (TAKAYAMA)and Ohsaki Cohort Study (OHSAKI). There were 4,979 morbidity cases among 341,380 analyzed cases. A statistically significant increase in cancer morbidity was noticed at BMI ≥ 27 kg/m 2 . Moreover, a linear risk increase was noticed when BMI increased by 1 kg/m 2 -1.03 for men and 1.02 for women. Another study, conducted by Parr et al. [117] , seems to confirm this relation, based on studies of cohort groups from Asia, Australia and New Zealand, where HR was noted at the level of 1.50 for colon and 1.68 for rectum in people with BMI ≥ 30 kg/m 2 , compared to slim people.
In turn, Larsson and Wolk [118] researched the relationship between colorectal cancer and waist line. Colon cancer risk increased with increasing waist circumference (per each 10 cm increase) in both men (RR = 1.33; 95% CI = 1.19-1.49) and women (RR = 1.16; 95% CI = 1.09-1.23) and with an increasing waist-hip ratio (per each 0.1 unit increase) in both men (RR = 1.43; 95% CI = 1.19-1.71) and women (RR = 1.20; 95% CI = 1.08-1.33). By studying a group of newly diagnosed Korean colon cancer patients, Jeong et al. [119] noted that obese patients tend to have smaller colorectal cancer lesions than those who are non-obese. The size and volume of colorectal cancer, T stage, M stage and serum CEA titer, were inversely correlated with general obesity as reflected by BMI or by the visceral fat volume.
Pancreatic cancer. The worldwide, pancreatic cancer incidence indicator is estimated at 8/100 000 persons/year [120] . The most common type of pancreatic malignant tumour is adenocarcinoma, whereas other slowly-developing neuroendocrine cancers represent an insignificant percentage of a total number of pancreatic cancers diagnosed in people. Both general and abdominal fatness increases pancreatic cancer risk [121, 122] . Genkinger et al. [123] analyzed 14 big studies on the occurrence of pancreatic cancer. They concluded that obesity is a factor that increases the possibility of developing pancreatic cancer by about 1.5 times. In turn, Jiao et al. [124] observed a 6% increase of pancreatic cancer risk in men and 12% in women. It was estimated that about 7.8% of cases of pancreatic cancer among the American population could be prevented if only the individuals maintained normal body weight. In 1998, not only did Silverman et al. [125] note an increase of 50-60% in pancreatic cancer risk among obese people, but they also drew attention to a greater occurrence of this disease among African-Americans, especially women. Arslan et al. [126] also agree with these conclusions, emphasizing that central obesity is especially dangerous for women in the development of pancreatic cancer. Jee et al. [127] , while conducting a similar study in a Korean population, also noticed an increase in pancreatic cancer morbidity among obese women (BMI ≥ 30 kg/m 2 ); however, they did not notice any differences in morbidity among men. In turn, Gapstur et al. [128] , examining a moderate employee group from Chicago (96 men and 43 women) noted a relationship between obesity and increase in pancreatic cancer risk only in men.
Very interesting conclusions were drawn by Japanese researchers who examined 110, 792 men and women with regard to the risk of development of pancreatic cancer. Lin et al. [129] noted that the risk for Japanese men aged 20 with BMI 30 kg/m 2 and above, was 3.5 higher. There was no relationship between BMI among women aged 20 and an increase in pancreatic cancer risk in the future. Furthermore, a weight loss of 5 kg and more among men was related to an increase in morbidity risk, whereas among women it was related to a risk decrease. Risk for women with BMI 27.5-29.9 kg/m 2 at later age was about 60% higher than for women with BMI 20.0-22.4 kg/m 2 ; such a correlation was not noted among men. Pancreatic cancer risk among the Japanese population differs depending on gender and time of determining BMI. It was stated that physical activity is not linked to pancreatic cancer morbidity; however, obesity among young men significantly increases this risk. There is also an association with diabetes mellitus, a disease connected with obesity and pancreatic tumour. The RR of pancreatic cancer was demonstrated to be negatively associated with the duration of diabetes. This may support a theory that diabetes may be an early manifestation of such a tumour. Among patients with a history of diabetes of at least 5 years, the excess RR of pancreatic cancer was about 50% lower than in individuals for whom the duration of diabetes was shorter (RR 1.5 vs 2.1; p = 0.005) [132] .
Oesophageal cancer. An increase in abdominal pressure, and thus increase in gastroesophageal junction pressure, which is a predisposing factor to the development of gastroesophageal reflux disease (GERD), and its complications connected to intestinal metaplasia (Barrett's esophagus) are noticed among obese people. Obesity contributes to oesophageal reflux disease, which is symptomized by stomach acid rising up to the oesophagus. As a result of a long-lasting irritation of oesophageal mucosa, prolonged inflammation condition leads to metaplasia, which is a re-construction of normal epithelium into pathological epithelium. This is a direct precancer state, which may turn into adenocarcinoma. According to Singh et al. [133] , the development of oesophageal cancer with existing abdominal obesity may be affected through the dependent GERD mechanism, described above, as well as non-dependent GERD. They emphasize that metabolicallyactive fat tissue secretes pro-inflammatory adipocytes, which cause oesophageal mucosa inflammation, and, as a result, a cancer. Forty studies have been conducted, including 18 conducted in the Asian population. Based on these studies, it was concluded that non-dependent GERD mechanism causing cancer is dominant. In neoplasia development, the obesity grade based on BMI is not as essential as the visceral fat that escalates carcinogenesis through hormones secreted by adipocytes.
Chow et al. [134] indicate that high BMI increases the risk of developing oesophageal carcinoma, although it does not contribute to the development of cancer characterized by a different histological type -squamous cell carcinoma. Vaughan et al. also noted the relationship between high BMI and adenocarcinoma (OR = 1.9; 95% CI = 1.1-3.2) [135] . Moreover, obesity does not seem to correlate with an increase in the occurrence of squamous cell carcinoma, the risk factors for which include smoking and alcohol consumption [136] . International Barrett's and Esophageal Adenocarcinoma Consortium analyzed 12 studies conducted in North America, Europe and Australia, where 3 897 patients with esophageal cancer (n = 1,997) or with gastroesophageal cancer (n = 1,900) were selected [137] . Extremely obese individuals are up to 4 times more prone to this type of cancer (RR = 4.8 for a BMI of 40 kg/m 2 or more). Renehan et al. indicate that an increase in BMI of 5 kg/m 2 among men subjects them to an increase in RR related to oesophageal adenocarcinoma of 1.52, whereas RR among women amounted to 1.51 (p < 0.0001) [43] . Samanic Prostate cancer. In prostate cancer, there are several different mechanisms, such as decreased serum testosterone, peripheral aromatization of androgens, insulin resistance, and altered adipokine secretion caused by inflammation, which may precipitate the development of and even cause high-grade prostate cancer [139] . In many studies, it was not possible to prove a higher frequency of the occurrence of prostate cancer among obese people [140] . Giovannucci et al. noticed that neither BMI nor WHR are related to more frequent occurrence of prostate cancer or higher degree of the disease. In 1986-1994, based on 1,369 cancer cases in 47,781 men, postulated that obesity occurring among boys aged 5-10 years may have a protective impact against disease development in the future (RR = 0.16; 95% CI = 0.05-0.54) [141] . There have also been other opinions voiced indicating that prostate cancer mortality is related to obesity. Higher pre-diagnostic BMI and plasma C-peptide concentrations were both independent positive predictors of prostate cancerspecific mortality, and men with both factors had the worst outcome [142] . High insulin concentration may promote tumour progression via insulin receptor, and the IGF-I receptor and downstream pathways [143] . During 20 years of observation conducted on a large group of Swedish men (135,006), Andersson et al. [144] analyzed the relationship between obesity and prostate cancer. Within this time, they reported 2,368 cases and 708 deaths related to prostate cancer. They pointed out that obesity was essentially related to mortality increase among these men (RR = 1.40; 95% CI = 1.09-1.81). Rodriguez et al. [145] , on the other hand, analyzed data related to mortality caused by prostate cancer in the American population. The first study group was subject to profound observation between 1959 -1972 and the second group between 1982 -1996. In the first group, the mortality risk for obese people compared to slim men was RR = 1.27, whereas in the second group it was RR = 1. This meta-analysis indicates that obesity is weakly associated with an increased risk of prostate cancer. High BMI predisposes to more aggressive disease course and bigger mortality [148] .
Cao and Ma [149] analyzed study results on the biochemical recurrence of cancer among obese people. In 16 studies which followed 26,479 prostate cancer patients after primary treatment, a 5 kg/m 2 increase in BMI was significantly associated with a 21% increased risk of biochemical recurrence (RR = 1.21; 95% CI = 1.11-1.31). Vidal and Freedland [150] found that among Caucasians, obesity was positively associated with high-grade disease (HR = 1.33; 95% CI = 0.90-1.97), but inversely associated with low-grade prostate cancer (HR = 0.80; 95% CI = 0.58-1.09). Among Negros, however, obesity was positively associated with both low-grade (HR = 2.22; 95% CI = 1.17-4.21) and high-grade disease (HR = 1.81; 95% CI =0.79-4.11). Moreover, although obesity was associated with high-grade disease in both Caucasians and Negros, the association was much stronger in Negros (81% higher risk) than in white men (33% higher risk) [151] .
Lung cancer. Yang et al. [152] analyzed all reports from EMBASE and PubMed database from 1966-2010 on the subject of the relationship between obesity and lung cancer. The risk of lung cancer development was estimated in groups of patients with overweight and obesity, namely, among people with EBW, compared to data on patients with normal body weight (BMI = 18.5-24.9 kg/m 2 ). 20 cohort studies and 11 controlled clinical studies were analyzed (7 population studies and 4 hospital studies). A meta-analysis confirmed a negative correlation of higher BMI with the risk of lung cancer development. The risk of lung cancer development for specific groups was structured as follows: overweight -RR = 0. No statistical differences have been observed in the occurrence of lung cancer among obese men and women, and race-related differences (Asian vs non-Asian). The same relationship has been confirmed in present (RR = 0.63; 95% CI = 0.57-0.70) and former smokers (RR = 0.73; 95% CI = 0.58-0.91). The relative risk of lung cancer development among non-smokers was slightly higher than among former and present smokers; however, it was still less than among people with normal body weight (RR = 0.83; 95% CI = 0. 70-0.98) .
The presented analysis also shows a smaller risk of developing squamous cell cancer (RR = 0.68; 95% CI = 0.58-0.80) and adenocarcinoma (RR = 0.79; 95% CI = 0.65-0.96) among people with excess body weight. Summarizing the results of this meta-analysis, it is emphasized that overweight and obesity are protective factors against lung cancer, especially among present and former smokers. Attention is also drawn to the fact that the biological mechanism responsible is not clear.
CONCLUSIONS
Overweight and obesity, due to their range and prevalence, and due to the cause-effect relationship with a number of diseases, constitute a major health problem for the 21st century. A range of clinical and epidemiological studies show the relationship between obesity and the most frequently occurring cancers. Considering the increase in the number of obese people worldwide, it is necessary to promptly examine mechanisms linking obesity with an increased risk of cancer development, and to develop a strategy allowing its prevention. Countering an unhealthy lifestyle in order to reduce overweight and obesity in society may have an essential impact on reducing the number of incidences and deaths they cause.
